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In the present exemplification my inven-
tion comprises an anode chamber 1, con-
sisting of the twe vertically disposed and
suitably spaced partitions 2, formed of 8
uon-conducting and geid vesisting material
stich as stonewars oy slate, ete., and pro-
vided with apertures 3, which latter termi-
nate a short distance fram the apper ex-

tremities of said partitions, in other words,’

they terminato at what ig the normal level
of the electrolyte. On the Inner exfyemities
of the partitions 9 adjacent their upper ends
are shoulders 4 which receive and support
the acid proot slate cover & This cover
15 Yormed with » plurality of centrally ar-
ranged and aiined opening 8, one of which
is adapted to receive the stem of g glass
or rubber funnel 7, whereby the brine or
other electrolyte can be conveniently ne
into suid anode chambper or compartment,
while the remaining openings recoive the
leading in vods 8, attached to the upper
ends of grapiite anodes 9, which are dis-
posed upon the slate flooring 10, in spaced

relation to euch other ad to the parttions:

2. To prevent any escape of the chlorin
Bas collected in the anode compuitinent
ahove the liguid therein, I hermetically seal
all openings around the cover as well gs

the leading in rode= % and fannel 7 , with
a coating of cement couststing of bharium

sulphate and linseed oi] worked to a thin
paste, |

Contiguous to the exterior of partitions
2 are disposed the porous diapnragms 11
preferably “composed of clay or asbestos
cloth impregnated with an emulsion formed
of barium sulphate and water. In eithep
cuse the portion of this diaphragm which ie
to broject above the normal leve] of the elec-
troiyte is rendered water-proot Ly an appli-
cation of piteh applied while hot,

These diaphragms 11 while possessing the
necessary strength and du ability to sup-
port the vertical column of mereury to he
hereinafter referred to, nevertheless by
porosity allow ihe liquid in
the anode compartment to pereolate through
and contact with the said mereury.,

Suitably spaced from the dinphragms 11
by the gasket 12, the width of which de-
pends en the width of the colimn  of
erenry desived, are two vertieally  dis-
posed graphite walls 183, formed_in sections
and baving a height corresponding o thas
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. gam. formed in &
5 related, the inner faces of the upper por-
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of the aforementioned diaphragm as clearly
ghown in Fig. 5. Secured to the exterior
of walls 13 by bolts 14 formed in the
graphite, are sheet iron plates 15 which
Tind the various blocks of graphite 13, so
as to form a unitary wall structure: _

The space between a wall 13 and the
‘porons diaphragms 11 is filled with mercury
16 forming a column thereof whose upper
end extends slightly above the uppermost
apertures. in- the plates 2.

To form o decomposing chamber above
the mercury column, to decompose the amal-
menner to be hereinaiter

tions of graphite walls 13 are beveled as at
13’ and the space between the same and the
watersproof section of. diaphragm 11 is
filled with water, which latter is mainained
at 4 constant level therein by means of the
-overflow pipes 17 passing through the up-
per end of said walls 13.

The open ends of the anode compartment

1, formed by the two partitions 2 are closed
by the acid proof end pieces 18, suitably
secured thereto. The remaining open ends
of the mercury containing or cathode com-
partment are closed by plates 18" which ex-
tend across the entire cell and are riveted
to the opposite ends of graphite walls 13.
" Tn order that the anodes and cathodes of
my cell may be properly placed in circuit,
the free ends of leading in rods 8 carried by
anodes 9 are secured to a
is connected with the positive conductor 20
leading from a suitable source of current
supply; while the cathodes are in circuit
through the bus bars 21, connected to the
negative conductor 22 extending from the
came source of supply, said bars being dis®
posed upon the iree ends of bolts 14 and
retained thereon by nuts 14/, As it is neces-
sary to have all of the last mentioned bus
bars 91 in circuit with negative conductor
92, T provide the connecting rods 21" over:
plates 18" and secured at
their extremities to said bus bars 21 as
clearly shown in Fig. 2.

Tor the maintenanece of a constant elec-
trolyte level in the®anode compartment I
provide an overflow pipe 23 extending
as shown in Figs.
1 and 2. »

After my improved cell has been assem-
bled in the manner set forth, it is placed
within an iron overflow tank 24 the same
having therein the outlet openings 25, com-
municating with leads 26 by mieans of which
the overflow caustic soda from the cell can
be readily withdrawn from said tank.

Having now fully set forth the structural
details of my invention, the modus operandi
of the same is as follows: Chamber 1 is
filled with brine until the highest level of
the same is attained; next, the spaces inter-

bus bar 19 whieh-

1,117,879

mediate graphite walls 13 and porots dia-
phragms 11 are filled with mercury which
extends slightly above the level of the elec-
‘trolyte in the anode chamber. The mercury
when thus arranged forms an _abso}u_)teqseal
preventing any diffusion of the BrijteTsolu-
tion with that of the caustic soda in the
cathode chamber. Water is nbw placed
above the mercury between
of graphite walls 13 and the water-proof
extremibies of diaphragm 11, its level being
maintained constant by the overflow pipes
17. When the cell thus equipped is placed
in an electric circuit, the current ill flow
from the positive wire 20 to bus bar 19
from the latter to graphite electrotles 9,
through the electrolyte or brine, thence to
the mercury, graphite walls 13, through
plate 15 and bus. bars 21 and 21’ to the
negative conductor 22. This current, owing
to the fact that the chlorin is an electro-
negative element causes an evolution of the
latier at the

and from whence it .is conveyed through
the pipe 27 to any desired point. The so-
Qdium element being electro-positive .is de-
posited at the negative pole or cathods
which as will be readily apparent is theside
of the mercury column adjacent the anode-
compartment, where it immediately unites
with the mercury to form mercury amal-
gam. Now, however, as the specific gravity
of the mercury amalgam formed is less than
that of the mercury the former will rise to
the top of the column of mercury where,

the beveled faces”
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in the chamber formed above the electrolyte
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in the presence of the water and being in -

contact.with the graphite wall it"will be de-
composed into its original constituents: of
mercury and sodium. The sodium thus lib-
erated reacts with the water to form caustic
soda and free hydrogen gas. '

et
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Of course it will be. understood that in -

practice as many of the alternate compart-
ments of anodes and cathodes as may be
desired can be built up together but I pre-
fer to use the cenfer compartment for the’
anodes, and the vertical column of mercury,
porous diaphragm, graphite walls and sheet
iron platesifor the cathodes as herein shown
and described.

Various changes in the form, proportion
and the minor details of construction may
he tesorted to without departing from the
principle or sacrificing any of the advan-
tages of the claimed invention.

1 claim as my invention:. .

1. An electrolytical cell comprising an
anodle, a porous wall spaced therefrom, a
graphite cathode member offset from the
latter, a column of mercury disposed be-
tween said cathode member and said porous
wall, and a decomposirg element disposed
above and supported by said mereury, sub-

stantially as and for the purpose set forth. 1
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2. An electrolvtical cell comprising an
reticulated wall spaced therefrom,
: de member offset from the latter, a
column of mercury disposed between said
member and veticulated wall, and

iyl R )
and said mercury column to support the
latte:

3. An electroly

Y
in described CUmMprising an anode a perforateq

partitis ced therefrom, a porous dia-
phr vosed contiguous to the Iatter, o

cathode and spaced
phiragm and a column of mer-
ad between and supported by
m and cathode member, and a
lement above said mercury
1 between the upper extremitios
cabhode member and diaphragm,
7 an electrolytical celi of the character
the combination of an anode, a
partition spaced therefrom, a
¥ disposed porous diaphragm, a
cathode member having the inner
kpper extremity beveled, a col-
cury disposed between and s1p-
v said diaphragm and cathode
. and a decomposing element inter-
rosed nbove said mercury column and inter-
A0 mediate the beveled face of said - enthoede
member and the upper extremity of said
porons diaphragm,
5 . electrolvtical cell of the character
the combination of an anode, 5
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83 partition spaced therefrom, a

~disnosed porous diaphragm, s
> eaxthode member adjacent to and
rom said dinphragm, said cathode
1aving the inner face of its upper
beveled, a column of mercury
bevween snd supported by said dia-
n and cathode member and a decom-
posing element interposed above said mep-
giry colnmn and intermediate the beveled
face of said eathode member and the upper
¢ of said porous diaphragm, and
maintaining saiq decomposing
. 2 constant level,
fvtieal cell of the character
ising an ancde, a reticulated
spaced therefrom, a contiguously
porous  diaphragm, a araphite
offset therefrom, meangs Interme-
i eathode member and said dia-
amalgamate the products de-
e cathode, and means disposed
the last mentioned means for decom-
©said amalgam, substantially as and
set forth.
An electrolvtical cell of the character
i comprising s series of spaced
wving connecting rods vertically
Usposed at the upper end thereof, retieu-
_lated partitions arranged on opposite sides
P awdin spaced relation fo said anodes, a cover

e

: !}Hl‘})(lﬁ{

o

diaphragm intermediate the wall

tical cell of the character

carried by said partitions, the latte
therein  openings to recsive
graphite cathode members ad
offset from each of said partitions,
interposed  between  the latter
cathode members, and o porous di
Intermediate said ; erocury and
tion to support ormer.

8. An electrolviic colf of the
serived comprising o seris
vided with vertion] b
rods, reticulat
disposed on ¢

r he

o

gaid

sdl

partitions having ths
minating at the normal lovel of 5!
Iyte, a perforated cover dispesed upon said
partitions and corcting with the BOT-R-
forated sides of the Intter io form n
chamber the vertica 1 vods on 87
said anodes projecting it the perfora-
tions in enid cover, grap He arrangsd
in spaced relation fo said pariitions, mer.
cury interposed between the lais and said
graphite walls porouns d gms inter- ¢of
mediate the varéitions and - mercury to
suppors the latter, and end pieces sectired
fo the extremities of said walls to form g
clesure for the open ends of the call.

9. An electrolytic eell of the cheracier de- 95
seribed comprising a seriss of anedes pro-
vided with vertically extending connecting

3 bt e ] e B M o Rant Ly my P
roas, reficnlsted partitions offest irom ang

d eleciro-

Snsg

disposed on opposite sides of said anodes
forming sn electrolyie compariment, said 100

partitions having the apertures therein fep-
minating af the noimal level of said elec-
trolyte, & perforsted ecovap disposed upon
said and coacting with the non.

sides of the Iatter to form a
chamber the vectically extending rorls “on
sald anodes projecting through the perfora-~
tions in said cover, graphite walls ar ranged
in spaced relation to said partitions, mer-
cury interposed between said wally and said
partitions, metal plates secured to the exte-
rior of said graphite walls, porous dia-
phragms intermedinte the partitions and the
mercury te support the Intter, and end
pieces secured to the extremities of said 216
walls to form a closure for the open ends of
the cell,

10. An electrelytic cell of the character
described comprising a series of anodes pro-
vided with vertically e ending connecting
rods, bus bars connecting suid rods, reticu.
lated partitions offset from and disposed on
opposite sides of =aid anodes forming an
electrolyte compartment, said partiticns
having the apertures therein terminating at
the normal level of said electrolyte, a per-
forated cover disposed upon said partitions
and coacting with the non-perforated sideg
of the latter to form o gas chamber the ver.
tically extending rods on said anodes pro-
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jecting through the perforations in said
cover, graphite walls arranged in spaced re-

lation to said partitions, metal plates se-

cured to the exterior of said plates, bus bars

_connected with said plates, mercury inter-

posed between said walls and said parti-
tions, a porous diaphragm intermediate the
partitions and the mercury tc support the
latter, and end pieces secured to the extremi-
ties of said walls to form a clesure for the

oper- ends of the cell.

20
&

11. An electrolytic .cell of the character
described comprising a series of anodes, re-
ticulated vertical partitions disposed adja-
cent thereto and offset therefrom to form
an anode compartment adapted to receive
an electrolyte, said partitions having the
openings therein terminating 2t the normal
lovel of said electrolyte, a cover disposed
upou said partitions coacting with the non-
perforated portion thereof to form a gas
chamber, graphite walls arranged in spaced
relation to said partitions, mercury inter-
posed between said graphite walls and said
partitions, a porous diaphragm intermedi-
ate the latter and said mercury to support
the same, and a decomposing element dis-

4,117,576

posed above said mercury substantially as
and for the purpose set forth.

12. An electrolytic cell of the character 30

described comprising a series of anodes, re-
ticulated vertical partitions disposed adja-

.cent therato and offset therefrom to form an

anode comvpariment adapted to receive an
xr

electrolyte, said partitions having the open- 35

ings therein terminating at the normal level
of said electrolyte, a cover disposed upon
said partitions and coacting with the non-
perforated portion thereof to form a gas

chamber, graphite walls arranged in spaced 49
)

relation to said partitions, mercury inter-
posed. between sald graphite walls.and said
partitions, porous diaphragms intermediate
the latter and said mercury to support the

same, a decomposing element disposed above .43

said mercury snd means to maintain said
decomposing  member at a constant level.

In testimony whereof I have hereunto set
my hand in presence of $wo subscribing wit-

Tesses.
"FRANK McDONALD.
Witnesses: '
. P Marrin,
B. D. Lorenz.



